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(54) SEMICONDUCTOR DEVICE AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor device manufacturing method, 
which is capable of avoiding reduction in a ferroelectric material or a high dielectric 
material, even if a CMP(chemical mechanical polishing) process is employed in the 
manufacture of a semiconductor device, where a ferroelectric material or high 
dielectric material is used and applied to the manufacture of an FeRAM (nonvolatile 
semiconductor memory) and a DRAM (volatile semiconductor memory) or a system 
LSI, where the memory elements and logic elements are mounted mixedly. 
SOLUTION: A capacitor composed of an upper electrode 25, a dielectric film 24 of a 
ferroelectric material or high dielectric material, and a lower electrode 23 is provided. 
Furthermore, an interlayer insulating film 33 is formed above the capacitor, and the 
surface of the interlayer insulating film 33 is planarized through a CMP method. Then, 
the interlayer insulating film 33 is subjected to plasma annealing using N20 gas, 
through which moisture attached to the surface of the interlayer insulating film 33 and 
contained in the insulating film 33 are removed. Thereafter, a redeposition interlayer 
insulating film 34 is formed on the interlayer insulating film 33. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. 
So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be 
translated. 

3.1n the drawings, any words are not translated. 



CLAIMS 



tClaim(s)] 

[Claim l] A semiconductor device characterized by 
providing the following. A transistor which has 
the 1st impurity range and the 2nd impurity 
range which were formed in a semiconductor 
substrate, and a gate electrode formed on this 
semiconductor substrate It is the 1st insulator 
layer of a wrap about said transistor. A capacitor 
which has a dielectric film which is formed on 
said 1st insulator layer and consists of a 
ferroelectric material or high dielectric materials, 
an up electrode which sandwiches this, and a 
lower electrode Silicon oxide which has a front 
face by which was formed on said capacitor and 
flattening was carried out, and contains nitrogen 
on this front face at least 

[Claim 2] A semiconductor device according to 
claim 1 characterized by forming a cavity in the 
interior of said silicon oxide. 

[Claim 3] A semiconductor device according to 
claim 1 or 2 characterized by having the 2nd 
insulator layer formed on said capacitor, and 
wiring formed on said 2nd insulator layer 
between said capacitors and said silicon oxide. 
[Claim 4] A semiconductor device according to 
claim 1 or 2 characterized by forming the 2nd 
insulator layer on said silicon oxide. 
[Claim 5] A semiconductor device characterized by 
providing the following. A transistor which has 
the 1st impurity range and the 2nd impurity 
range which were formed in a semiconductor 
substrate, and a gate electrode formed on this 
semiconductor substrate It is the 1st insulator 
layer of a wrap about said transistor. A capacitor 
which has a dielectric film which is formed on 
said 1st insulator layer and consists of a 
ferroelectric material or high dielectric materials, 
an up electrode which sandwiches this, and a 




lower electrode The 2nd insulator layer formed on 
said capacitor, and partial wiring which is formed 
on said 2nd insulator layer and connects said up 
electrode and said 1st impurity range of said 
capacitor, Said partial wiring arid the 3rd 
insulator layer formed on said 2nd insulator layer, 
The 1st wiring connected to said 2nd impurity 
range through a hole which was formed on said 
3rd insulator layer, and was formed in said 1st, 
2nd, and 3rd insulator layers, 2nd wiring formed 
on the 4th insulator layer which has the upper 
surface by which was formed after said 1st wiring 
and flattening was carried out, and said 4th 
insulator layer 

[Claim 6] A semiconductor device according to 
claim 5 characterized by forming in the interior of 
said 4th insulator layer a cavity which a part 
exposes from said upper surface of said 4th 
insulator layer. 

[Claim 7] Said cavity is a semiconductor device 
according to claim 6 characterized by existing in a 
field between said two or more capacitors. 
[Claim 8] A semiconductor device according to 
claim 6 characterized by forming the 5th insulator 
layer of a wrap on said 4th insulator layer in said 
cavity exposed from said upper surface of said 4th 
insulator layer. 

[Claim 9] Said 2nd wiring is a semiconductor 

device according to claim 5 or 6 characterized by 

connecting with said 1st wiring through a hole 

formed in said 4th insulator layer. 

[Claim 10] Said 3rd and 4th insulator layers are 

semiconductor devices according to claim 5 or 6 

characterized by being silicon oxide. 

[Claim 11] The upper surface of said 1st insulator 

layer is a semiconductor device according to claim 

5 or 6 characterized by being the field by which 

flattening was carried out. 

[Claim 12] It is the semiconductor device which is 
equipped with the following and characterized by 
carrying out plasma treatment of it while 
flattening of the front face of said 2nd insulator 
layer is carried out. A transistor which has the 1st 
impurity range and the 2nd impurity range which 
were formed in a semiconductor substrate, and a 
gate electrode formed on this semiconductor 
substrate It is the 1st insulator layer of a wrap 
about said transistor. A capacitor which has a 
dielectric film which is formed on said 1st 
insulator layer and consists of a ferroelectric 
material or high dielectric materials, an up 
electrode which sandwiches this, and a lower 
electrode The 2nd insulator layer formed on said 



capacitor 

[Claim 13] A manufacture method of a 
semiconductor device characterized by providing 
the following. A process which forms a transistor 
in a semiconductor substrate A process which 
forms the 1st insulator layer of a wrap for said 
transistor on said semiconductor substrate A 
process which forms a capacitor which has an up 
electrode which sandwiches a dielectric film 
which consists of a ferroelectric material or high 
dielectric materials, and this dielectric film, and a 
lower electrode on said 1st insulator layer A 
process which forms the 2nd insulator layer above 
said capacitor, a process which grinds said 2nd 
insulator layer and carries out flattening of the 
upper surface, and a process which performs 
dehydration processing of said 2nd insulator layer 
by plasma annealing 

[Claim 14] Said plasma annealing is the 
manufacture method of a semiconductor device 
according to claim 13 characterized by being 
carried out by plasma-izing one of simple 
substances or these mixed gas of N20, and N2, 
NO and 02. 

[Claim 15] Said 2nd insulator layer is the 
manufacture method of a semiconductor device 
according to claim 13 or 14 characterized by being 
formed by the plasma-CVD method for using 
TEOS gas. 

[Claim 16] A manufacture method of a 
semiconductor device according to claim 13 
characterized by forming a cavity in said 2nd 
insulator layer. 

[Claim 17] The upper part of said cavity is the 
manufacture method of a semiconductor device 
according to claim 16 characterized by exposing 
by grinding said 2nd insulator layer. 
[Claim 18] A manufacture method of a 
semiconductor device according to claim 13 or 14 
characterized by having a process which forms 
the 3rd insulator layer on said 2nd insulator layer 
after said dehydration down stream processing. 
[Claim 19] A manufacture method of ' a 
semiconductor device according to claim 13 or 14 
characterized by having said capacitor, a process 
which forms the 4th insulator layer of a wrap for 
said capacitor between said 2nd insulator layer, 
and a process which forms bottom wiring between 
said 2nd insulator layer and said 4th insulator 
layer. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] 
This invention relates to the semiconductor device 
represented by the non-volatile semiconductor 
memory (FeRAM-Ferroelectric Random Access 
Memory) which used the ferroelectric material for 
the dielectric film of a capacitor, the volatile 
semiconductor memory (DRAM^Dynamic Random 
Access Memory) which used high dielectric 
materials for the dielectric film of a capacitor, or 
the system LSI consolidated with these memory 
devices and logic elements, and its manufacture 
method in more detail about a semiconductor 
device and its manufacture method. 
[0002] 

[Description of the Prior Art] In recent years, 
FeRAM which used the ferroelectric material for 
the dielectric film of a capacitor as non-volatile 
semiconductor memory of a low power attracts 
attention. Moreover, detailed-izing and high 
integration of semiconductor memory are 
demanded, and DRAM which used high dielectric 
materials for the dielectric film of a capacitor is 
developed in recent years in order to meet the 
demand. 

[0003] The metallic oxide is usually used as the 
ferroelectric material of these FeRAM (s), and high 
dielectric materials of DRAM, respectively. Such a 
ferroelectric material and high dielectric 
materials are weak to a reducing atmosphere, and 
have the property in which a polarization 
property especially tends to deteriorate with a 
ferroelectric material. as the method of 
preventing deterioration of the polarization 
property of a ferroelectric material 
JP,9-307074,A a capacitor top - spatter silicon 
oxide or SOG (Spin-On-Glass) after forming one of 
lower layer insulator layers - a lower layer 
insulator layer top -- ozone and TEOS 
(tetraethoxysilane; Si4 (OC2H5)) from 
preventing reduction of the dielectric film of a 
capacitor is indicated by by forming the upper 
insulator layer of silicon oxide. Moreover, in 
JP,10-275897,A, it is a metal CVD (Chemical 
Vapor Deposition). Equipment and MO (Metal 
Organic) * Preventing deterioration of the 
polarization property of the capacitor of the lower 
part of the electric conduction film for. wiring is 
indicated by by forming the electric conduction 



film for wiring by DC spatter rather than forming 
the electric conduction film for wiring in the 
reducing atmosphere using a CVD system. 
Connecting wiring to the up electrode of a 
capacitor through the hole which formed Si02 
film on the capacitor and was formed in this Si02 
film using TEOS by the plasma- CVD method is 
indicated by this official report. 
[0004] Moreover, a thin electric conduction 
pattern (wiring) is connected to a capacitor up 
electrode through the hole formed in the thin 
insulator layer which covers a capacitor, a thick 
aluminum circuit pattern is further formed for 
the electric conduction pattern on a wrap 
insulator layer, and wrap structure is further 
indicated by JP,1 1*238855, A by the insulator layer 
in the aluminum circuit pattern. 
[0005] 

[Problem(s) to be Solved by the Invention] 
However, in JP,11238855,A, since the thickness 
of the aluminum circuit pattern used as a bit line 
is thick, the level difference of the irregularity of 
the front face of the interlayer insulation film 
formed on it becomes large. And if the irregularity 
of a wrap interlayer insulation film becomes large 
about an aluminum circuit pattern, at the 
photolithography process for forming up wiring on 
the interlayer insulation film, the focus in the 
case of exposure will tend to be defocused, and the 
problem that the pattern precision of up wiring 
falls will arise. In forming an interlayer 
insulation film by the plasma-CVD method 
especially, the level difference of the irregularity 
of the front face of an interlayer insulation film 
tends to become large. 

[0006] On the other hand, HDP with the small 
level difference of surface irregularity (High 
Density Plasma) Although forming a film is also 
considered, in case the HDP film is formed, there 
is a possibility that, as for close, hydrogen may 
return the oxide dielectric film of a capacitor to an 
insulator layer. The object of this invention is to 
offer the semiconductor device and its 
manufacture method for preventing deterioration 
of a capacitor while forming the capacitor which 
used a ferroelectric material or high dielectric 
materials, and the wiring of a bit line formed 
further up with a sufficient precision. 
[0007] 

[Means for Solving the Problem] A transistor by 
which the above-mentioned technical problem was 
formed in a semiconductor substrate, and a 
capacitor formed on the 1st insulator layer of a 



wrap in a transistor, Partial wiring formed 
through the 2nd insulator layer on a capacitor, 
and the 1st wiring formed on the 3rd insulator 
layer of a wrap in partial wiring, It is solved by 
semiconductor device which has the 4th insulator 
layer which has the upper surface by which was 
formed after the 1st wiring and flattening was 
carried out, and the 2nd wiring formed on the 4th 
insulator layer. 

[0008] According to this invention, it has a 
capacitor using a ferroelectric material or high 
dielectric materials, the 1st wiring formed 
through an insulator layer on it, an insulator 
layer to which it was formed after the 1st wiring 
and flattening of the upper surface was carried 
out, and the 2nd wiring formed on an insulator 
layer. A pattern of the 2nd wiring formed, above a 
capacitor which has a ferroelectric film or a high 
dielectric film by this is formed with a sufficient 
precision. 

[0009] Moreover, the above-mentioned technical 
problem is solved by the manufacture method of a 
semiconductor device which forms a capacitor 
equipped with a dielectric film which consists of a 
ferroelectric material or high dielectric materials 
above a semiconductor substrate, forms the 1st 
insulator layer above this capacitor, grinds the 1st 
insulator layer further, carries out flattening of 
that upper surface, and is characterized by 
performing dehydration processing by plasma 
annealing to the 1st insulator layer after that. 
[00 10] According to this invention, after forming a 
capacitor using a ferroelectric material or high 
dielectric materials as a dielectric film, the 1st 
insulator layer is formed in that upper part, and 
it has a process which carries out flattening of 
this 1st insulator layer for example, by the CMP 
method. Moisture in an abrasive material and 
moisture in a penetrant remover not only adhere 
to a front face of the 1st insulator layer, but at a 
polishing process, moisture invades into the 1st 
insulator layer. In order to remove moisture 
adhering to the 1st insulator layer front face, and 
moisture which invaded into the 1st insulator 
layer, it sets to this invention, and it is N20, for 
example. Dehydration processing has been 
performed from a polished surface of the 1st 
insulator layer by annealing in the inside of a 
plasma ambient atmosphere of gas or NO gas. 
[00 11] By the way, since a metal wiring layer is in 
a lower layer of the 1st insulator layer in using an 
electric furnace as heat treatment for dehydration, 
annealing in an electric furnace is limited to a 



heat-resistant temperature of 450 degrees C or 
less of aluminum. Mere heat treatment of such 
low temperature of an effect of dehydration 
processing is inadequate. On the other hand, like 
this invention, if plasma annealing is used, it will 
be possible to remove moisture from an insulator 
layer more certainly at low temperature 450 
degrees C or less, and a problem that a metal 
wiring layer will oxidize will not be generated at 
such low temperature, either. 

[0012] Therefore, in such plasma annealing, 
moisture in the 1st insulator layer can be more 
certainly removed compared with mere heat 
treatment. Reduction of a ferroelectric film 
resulting from a front face of the 1st insulator 
layer or moisture in it or a high dielectric film and 
deterioration of a capacitor are prevented by this, 
and good FeRAM or good DRAM can be 
manufactured. N20 According to plasma 
annealing of gas or NO gas, when the 1st 
insulator layer is formed from silicon oxide, 
nitrogen will be contained in the front face at 
least. 

[0013] When a cavity (SU, a void, or keyhole) is 
formed in the 1st insulator layer to which 
flattening was performed by the CMP method, the 
cavity may be exposed to a groove from a polished 
surface. And when a wiring layer is formed on the 
polished surface, there is a possibility that, as for 
close, an electrical conducting material which 
constitutes a wiring layer may short-circuit in a 
cavity two or more wiring which cross a cavity. 
For this reason, it is desirable that form the 2nd 
insulator layer on a polished surface of the 1st 
insulator layer, and a cavity exposed to a polished 
surface of the 1st insulator layer at a groove is 
covered or fill uped with the 2nd insulator layer. 
[0014] in order to acquire the above-mentioned 
effect certainly, it is desirable to set thickness of 
the 2nd insulator layer to lOOnm or more. 
Moreover, width of face of a cavity exposed from a 
polished surface varies, and when a portion in 
which a part of the cavity is not covered with the 
2nd insulator layer occurs, there is a possibility 
that a slit may be formed on a cavity in a metal 
membrane formed on the 2nd insulator layer. 
When a slit exists in a metal membrane, close has 
a possibility that hydrogen may deteriorate a 
capacitor in the 1st insulator layer through the 
slit. So, in order to prevent that a slit is formed in 
a metal membrane, it is desirable to set thickness 
of the 2nd insulator layer to at least 300nm. 
[0015] In addition, the 2nd insulator layer may be 



formed on the 1st insulator layer, and the 
above-mentioned plasma annealing may be given 
after that. In this case, while deterioration of the 
insulating property of the 1st and 2nd insulator 
layers is avoidable, moisture in the 1st insulator 
layer and the 2nd insulator layer is 
simultaneously removable. 
[0016] 

[Embodiment of the Invention] Hereafter, the 
gestalt of operation of this invention is explained 
with reference to an attached drawing. Drawing 1 
" drawing 16 are the cross sections showing the 
manufacture method of the semiconductor device 
of 1 operation gestalt of this invention in order of 
a process. In addition, as a semiconductor device 
of this operation gestalt, FeRAM is mentioned as 
an example and explained. 

[0017] First, a process until it acquires the 
cross-section structure shown in drawing 1 is 
explained, it is shown in drawing 1 ■- as *• p type 
silicon (semiconductor) substrate 10 front face - 
LOCOS (Local Oxidation of Silicon) - the 
isolation insulator layer 11 is selectively formed 
by law. formation of the isolation insulator layer 
11 - LOCOS - STI (ShaUow Trench Isolation) 
besides law may be adopted. 

[0018] After forming such an isolation insulator 
layer 11, p mold impurity and n mold impurity 
are selectively introduced into the predetermined 
active region (transistor formation field) in the 
memory cell field 1 of a silicon substrate 10, and 
the circumference circuit field 2, and p well 12a 
and n well 12b are formed. In addition, in the 
circumference circuit field 2, although not shown 
in drawing 1 , in order to form CMOS, p well 
(un-illustrating) is also formed. 
[0019] Then, the active-region front face of a 
silicon substrate 10 is oxidized thermally, and 
silicon oxide is formed as gate insulator layer 10a. 
Next, sequential formation of an amorphous 
silicon film and the tungsten silicide film, is 
carried out all over a silicon substrate 10 upside, 
patterning of these amorphous silicon films and 
the tungsten silicide film is carried out to a 
predetermined configuration by the 
photolithography method, and the gate electrodes 
13a- 13c and wiring 14 are formed. In addition, a 
polish recon film may be formed instead of the 
amorphous silicon film which constitutes the gate 
electrodes 13a* 13c. 

[0020] On [ of one ] p well 12a, two gate electrodes 
13a and 13b are arranged mostly at parallel, and 
those gate electrodes 13a and 13b constitute a 



part of word line WL from a memory cell field 1. 
Next, in the memory cell field 1, in p well 12a of 
the both sides of the gate electrodes 13a and 13b, 
the ion implantation of the n mold impurity is 
carried out, and n mold impurity diffusion field 
15a used as the source drain of an n channel MOS 
transistor is formed. It can come, simultaneously 
n mold impurity diffusion field may be formed 
also in p well (un- illustrating) of the 
circumference circuit field 2. Then, in the 
circumference circuit field 2, the ion implantation 
of the p mold impurity is carried out to n well 12b 
of the both sides of gate electrode 13c, and p mold 
impurity diffusion field 15b used as the source 
drain of a p channel MOS transistor is formed, n 
mold impurity and p mold impurity - having good 
control of striking a ball in any direction - it is 
carried out using a resist pattern. 
[0021] After that, after forming an insulator layer 
all over a silicon substrate 10, etchback of the 
insulator layer is carried out, and it leaves only 
the gate electrodes 13a- 13c and the both-sides 
portion of wiring 14 as a side-attachment-wall 
insulator layer 16. As the insulator layer, silicon 
oxide (Si02) is formed with a CVD method. Next, 
an acid silicon nitride (SiON) film is formed in the 
thickness of about 200nm as a covering film 3 all 
over a silicon substrate 10 by the plasma-CVD 
method. Then, by the plasma-CVD method using 
TEOS gas, on the covering film 3, silicon oxide 
(Si02) is grown up into the thickness of about 1.0 
micrometers, and this forms the 1st interlayer 
insulation film 17. In addition, Si02 film formed 
by the plasma-CVD method using TEOS is said to 
below also as a TEOS film. 

[0022] Then, the 1st interlayer insulation film 17 
is heat-treated for 30 minutes at the temperature 
of 700 degrees C in the nitrogen-gas-atmosphere 
mind of ordinary pressure as eburnation 
processing of the 1st interlayer insulation film 17. 
after that - the 1st interlayer insulation film 17 - 
chemical mechanical polishing (it is called CMP 
below Chemical Mechanical Polishing •) - it 
grinds by law and flattening of the 1st interlayer 
insulation film 17 upper surface is carried out. 
Next, a process until it forms the structure shown 
in drawing 2 is explained. 

[0023] First, the contact holes 17a- 17d of the 
depth which arrives at the impurity diffusion 
fields 15a and 15b, and beer hall 17e of the depth 
which reaches wiring 14 are formed in the 1st 
interlayer insulation film 17 by the 
photolithography method, respectively. Then, it is 



TiN of Ti (titanium) thin film of 20nm of thickness, 
and 50nm of thickness to the 1st interlayer 
insulation film 17 upper surface and hole 17a - 
17e inner surface. A thin film (titanium night 
RAIDO) is formed in order by the spatter. 
Furthermore, it is TiN about a tungsten (W) by 
the CVD method. It grows up on a thin film. 
Consequently, a tungsten film is embedded in 
contact holes 17a- 17d and beer hall 17e. 
[0024] Then, a tungsten film, a TiN thin film, and 
Ti thin film are ground by the CMP method until 
the 1st interlayer insulation film 17 upper surface 
is exposed. The tungsten film which remains in 
hole 17a - 17e after this polishing is used as plugs 
18a- 18e for carrying out electrical installation of 
the below-mentioned wiring to the impurity 
diffusion fields 15a and 15b and wiring 14. 1st 
plug 18a on n mold impurity diffusion field 15a 
inserted into two gate electrodes 13a and 13b in 
one p well 12a of the memory cell field 1 is 
connected to the bit line mentioned later, and plug 
18of ** remaining two 2nd b is further connected 
to the capacitor mentioned later. 
[0025] In addition, after forming contact holes 
17a- 17d and beer hall 17e, the ion implantation of 
the impurity may be carried out to the impurity 
diffusion fields 15a and 15b for contact 
compensation. Next, as shown in drawing 3 , in 
order to prevent oxidation of Plugs 18a- 18e, the 
SiON (insulator layer) film 21 is formed by the 
plasma-CVD method for using a silane (SiH4) at 
the thickness of lOOnm on the 1st interlayer 
insulation film 17 and plug 18a - 18e, and Si02 
film 22 is further formed in the thickness of 
150nm by the plasma-CVD method using TEOS 
and oxygen as reactant gas. In addition, the SiON 
film 21 is formed in order to prevent the water 
entry to the 1st interlayer insulation film 17. 
[0026] Then, those films are heat-treated for 30 
minutes at the temperature of 650 degrees C in 
the nitrogen- gas -atmosphere mind of ordinary 
pressure for the eburnation of the SiON film 21 
and Si02 film 22. In addition, although the 1st 
interlayer insulation film 17 and Si02 film 22 
which were formed by the plasma-CVD method 
using TEOS gas are heated at the temperature of 
650 700 degrees C, respectively, since a metal 
membrane with the low melting point like 
aluminum does not exist in the bottom of it, the 
adverse effect by heating of a temperature to that 
extent is not generated. 

[0027] Next, as shown in drawing 4 , by DC 
(Direct Current) spatter, on Si02 film 22, the 



sequential deposition of Ti and the Pt (platinum) 
is carried out, and 1st electric conduction film 23a 
of the two-layer structure is formed. In this case, 
thickness of about 10-30nm and Pt film is set to 
about 100-300nm for the thickness of Ti film. For 
example, thickness of 20nm and Pt film is set to 
175nm for the thickness of Ti film. In addition, 
films, such as iridium, a ruthenium, ruthenium 
oxide, oxidation iridium, and ruthenium oxide 
strontium (SrRu03), may be formed as 1st 
electric conduction film 23a. 

[0028] Then, RF (Radio Frequency) By the spatter, 
on 1st electric conduction film 23a, the thickness 
of 100 _ 300nm is made to deposit the titanic-acid 
lead zirconate (PZT; Pb(Zrl-xTix) 03) which is a 
ferroelectric material, and PZT film 24a is formed. 
For example, thickness of PZT film 24a is set to 
240nm. And it is RTA (Rapid Thermal Annealing) 
in an oxygen ambient atmosphere as 
crystallization processing of PZT film 24a at the 
temperature of 650-850 degrees C, and the 
conditions for 30 - 120 seconds. It carries out. For 
example, it anneals for 60 seconds at the 
temperature of 750 degrees C. 

[0029] As the formation method of a ferroelectric 
material film, they are the spin turning- on 
method, a sol-gel method, and MOD (Metal 
Organi Deposition) besides the above-mentioned 
spatter. There are law and the MOCVD method, 
moreover " as a ferroelectric material 
everything but PZT - zirconic acid titanic- acid 
lanthanum lead (PLZT), SrBi2(Tax Nb l-x)209 
(however, 0< x<l), and Bi4Ti 2012 etc. - it is. 
Furthermore, what is necessary is to replace with 
the above-mentioned ferroelectric material and 
just to use high dielectric materials, such as TiO 
(BaSr)3 (BST) and strontium titanate (STO), in 
forming DRAM. 

[0030] After forming such PZT film 24a, Pt film is 
formed by DC spatter as 2nd electric conduction 
film 25a on it at the thickness of 100-300nm. For 
example, thickness of 2nd electric conduction film 
25a is set to 200nm. In addition, an oxidation 
iridium (Ir02) film or ruthenium oxide strontium 
(SRO) may be formed by the spatter as 2nd 
electric conduction film 25a. 

[0031] Next, the capacitor of a predetermined 
configuration as shown in drawing 5 from those 
films is formed by carrying out patterning of 2nd 
electric conduction film 25a, PZT film 24a, and 
the 1st electric conduction film 23a one by one by 
the photolithography method. Here, 2nd electric 
conduction film 25a becomes the up electrode 25, 



PZT film 24a becomes a dielectric film 24, and 1st 
electric conduction film 23a becomes the lower 
electrode 23. And Capacitor Q is constituted by 
the up electrode 25, a dielectric film 24, and the 
lower electrode 23. Only the number as the MOS 
transistor formed in [ of one ] p well 12a with 
same Capacitor Q is formed in the perimeter of p 
well 12a. 

[0032] By the way, after carrying out patterning of 
the 2nd electric conduction film 25a and forming 
the up electrode 25, recovery annealing is given 
for damage clearance of Capacitor Q. A silicon 
substrate 10 is placed into an oxygen ambient 
atmosphere, and, specifically, Capacitor Q is 
heated for 30 - 120 minutes at the temperature of 
500 700 degrees C. For example, recovery 
annealing heated for 60 minutes at the 
temperature of 650 degrees C shall be carried out. 
Moreover, also after carrying out patterning of the 
1st conductor film 23a and forming the lower 
electrode 23, recovery annealing is carried out on 
the same conditions. 

[0033] After forming Capacitor Q through the 
above processes, as it is shown in drawing 6 , the 
2nd interlayer insulation film 26 of the two-layer 
structure which consists of a TEOS film and an 
SOG film is formed in the whole surface, and it is 
a wrap about Capacitor Q by this 2nd interlayer 
insulation film 26. The TEOS film is formed by 
the thickness of 100"300nm all over a silicon 
substrate 10 upside of the plasma-CVD method 
for using TEOS gas by the conditions whose 
growth temperature is 390 degrees C and whose 
power is 400W. Moreover, an SOG film is formed 
by heating this, after applying an SOG solution to 
the thickness of 80 200nm on a TEOS film. At this 
example, the thickness of a TEOS film is 200nm 
and SOG (Spin-On-Glass). Suppose that 
membranous thickness is lOOnm. Here, since an 
SOG film is a spreading nature insulator layer, 
the concavo-convex difference of the front face 
becomes small. 

[0034] In addition, etchback may remove an SOG 
film. In this case, thickness of 500nm and an SOG 
film is set to lOOnm for the thickness of a TEOS 
film. And patterning of the 2nd interlayer 
insulation film 26 is carried out by the 
photolithography method, and contact hole 26a is 
formed on the up electrode 25 of Capacitor Q. 
Then, recovery annealing is carried out to a 
dielectric film 24. Specifically, it heats for 30 - 120 
minutes at the temperature of 500*650 degrees C 
in an oxygen ambient atmosphere. In this 



example, it shall heat for 60 minutes at the 
temperature of 550 degrees C. 

[0035] Next, patterning of the 2nd interlayer 
insulation film 26, the SiON film 21, and the Si02 
film 22 is carried out by the photolithography 
method, contact hole 26b is formed on 2nd plug 
18b of the memory cell field 1, and 2nd plug 18b is 
exposed. And it is TiN of lOOnm of thickness the 
2nd interlayer insulation film 26 top and in 
contact hole 26a and 26b. A film is formed by the 
spatter. Then, the TiN By carrying out patterning 
of the film by the photolithography method, the 
partial wiring (local wiring) 27 for carrying out 
electrical installation of 2nd plug 18b on p well 
12a and the capacitor up electrode 25 through 
contact holes 26a and 26b in the memory cell field - 
1 is formed. 

[0036] Next, a process until it forms structure as 
shown in drawing 7 is explained. First, a TEOS 
film is formed by the plasma-CVD method on the 
partial wiring 27 and the 2nd interlayer 
insulation film 26 at the thickness of 200"400nm, 
for example, 300nm. This TEOS film is used as 
the 3rd interlayer insulation film 31. In addition, 
the concavo-convex difference of the upper surface 
of the 3rd insulator layer 31 on it is not 
magnitude to the extent that polishing is needed 
reflecting the concavo-convex difference of the 
upper surface of the 2nd interlayer insulation film 
26 under it. 

[0037] Then, while forming contact hole 31a on 
1st plug 18a of the mid gear of p well 12a by 
carrying out patterning of from the 3rd interlayer 
insulation film 31 in the memory cell field 1 to the 
SiON film 21 of the lower, part by the 
photolithography method, contact holes 31c*31e 
are formed also on each plug 18c- 18e of the 
circumference circuit field 2. 

[0038] Furthermore, they are Ti film and TiN in 
the 3rd interlayer insulation film 31 top and 
contact holes 31c-31e. A film, aluminum 
(aluminum) film, and TiN While forming bit line 
32a in the memory cell field 1 by carrying out the 
laminating of the four layers of a film one by one, 
and carrying out patterning of these metal 
membranes, in the circumference circuit field 2, 
Wiring 32c-32e is formed. These bit line 32a and 
Wiring 32c*32e turn into aluminum wiring of an 
eye further. 

[0039] In addition, bit line 32a of the memory cell 
field 1 is connected to 1st plug 18a, and the wiring 
32c- 32e of the circumference circuit field 2 is 
connected to each plugs 18c- 18e. It is TiN of the 



thickness of 20nm, and the bottom about Ti film 
of for example, the lowest layer as thickness of 
each metal membrane which constitutes bit line 
32a and Wiring 32c-32e. It is TiN of the thickness 
of 500nm, and an upside about the thickness of 
50nm, and aluminum film in a film. Let a film be 
the thickness of lOOnm. 

[0040] Next, as shown in drawing 8 , the 4th 
interlayer insulation film 33 which consists of 
Si02 [ with a thickness of 2.0 micrometers ] is 
formed after the 3rd interlayer insulation film 31, 
bit line 32a, and Wiring 32c- 32e by the 
plasma-CVD method which uses TEOS gas and 
oxygen (02) gas. The equipment used for the 
plasma CVD impresses high-frequency power to 
the 2nd electrode, and has the single cycle 
impression structure which makes the 1st 
electrode a constant voltage while it has the 
chamber by which the 1st electrode which carries 
a silicon substrate 10, and the 2nd electrode 
which counters this are arranged. The membrane 
formation conditions at this time make growth 
temperature 400 degrees C or less, for example, 
390 degrees C, and set a pressure to 1.2Pa. 
Moreover, 13.56MHz and power of those are set to 
400 W for the frequency of high-frequency power. 
In addition, flow rate of oxygen to TEOS gas is 
made about into one. According to these 
conditions, the ferroelectric material which 
constitutes Capacitor Q during membrane 
formation is hardly deteriorated, and it does not 
have an adverse effect on bit line 32a and Wiring 
32c-32e. 

[0041] By the way, in order that the 4th interlayer 
insulation film 33 formed by the plasma-CVD 
method which uses TEOS gas and oxygen gas 
may grow isotropic, as for the upper surface 
configuration of the 4th interlayer insulation film 
33, bit line 32a under it, Wiring 32c-32e, etc. 
much more become easy to be influenced of the 
configuration of aluminum wiring of an eye. 
Therefore, when it is going to form aluminum 
wiring of a bilayer eye on the TEOS film which is 
the 4th interlayer insulation film 33, the 
patterning precision of aluminum wiring of a 
bilayer eye falls, or there are problems, such as 
becoming easy to generate an open circuit. 
[0042] Then, in order to carry out flattening of the 
upper surface of the TEOS film which is the 4th 
interlayer insulation film 33, as shown in drawing 
9 , the process which grinds the upper surface by 
the CMP method is adopted. Let the amount of 
polishing be the thickness equivalent degree of 



about 1.0 micrometers from the maximum upper 
surface. By the way, when the 4th interlayer 
insulation film 33 was heated so that it might 
mention later after grinding the 4th interlayer 
insulation film 33 by the CMP method, it became 
clear by experiment that the amount of 
polarization charge of Capacitor Q becomes small 
with the heating. 

[0043] This is because the moisture in the slurry 
used in the case of flattening by the CMP method 
and the moisture in the penetrant remover used 
at the time of subsequent washing adhere to the 
front face of the TEOS film which is the 4th 
interlayer insulation film 3, or it is absorbed by 
the interior, even the capacitor Q of the lower part 
reaches and the moisture degrades Capacitor Q 
with heating. That is, it is thought by heating 
Capacitor Q at an elevated temperature after 
polishing of the 4th interlayer insulation film 33 
that it is for the ferroelectric material which 
constitutes the capacitor dielectric film 24 to be 
returned by the moisture in an interlayer 
insulation film, and to lose a ferroelectricity, or for 
the interface of a ferroelectric material and an 
electrode to deteriorate with moisture. Especially 
the moisture absorbed by the 4th interlayer 
insulation film 33 when the 4th interlayer 
insulation film 33 and the 3rd interlayer 
insulation film 31 were heated in the condition of 
having been covered with the metal membrane 
which the 4th interlayer insulation film 33 
mentions later It becomes that it is hard to be 
emitted outside, and it will permeate in the 3rd 
interlayer insulation film 31 through the crevice 
between bit wiring 32a, and will arrive at the 
perimeter of Capacitor Q, and deterioration of the 
capacitor Q by moisture will progress. 
[0044] Then, in order to remove the moisture 
which entered in the 4th interlayer insulation 
film 33 at the time of polishing, and the moisture 
adhering to the front face and to prevent 
deterioration of Capacitor Q, as shown in drawing 
10 , dehydration processing by plasma annealing 
is performed to the 4th interlayer insulation film 
33. Namely, after carrying out flattening of the 
4th interlayer insulation film 33 by the CMP 
method, a silicon substrate 10 is laid in the 
chamber of a plasma generator (un-illustrating). 
It is N20 within the chamber. 700sccm(s) and N2 
gas is supplied for gas by the flow rate of 
200sccm(s), these gas is plasma-ized, and the 4th 
interlayer insulation film 33 is preferably put 
substrate temperature to the plasma by the time 



amount for 4 minutes or more more than for 3 
minutes as 450 degrees C or less, for example, 350 
degrees C. Thereby, while the moisture in the 4th 
interlayer insulation film 33 is emitted outside, 
even if there are few 4th interlayer insulation 
films 33, a nitrogen (N) atom enters a front face, 
SiON is formed, and after that, moisture cannot 
enter easily, is and will be in a condition. 
[0045] If it is going to nitride a plasma TEOS film 
by N atom using heat treatment which does not 
use the plasma, since the N dyad used is inactive, 
1000 degrees C or more need to be heat-treated. 
Moreover, activity ammonia (NH3) Even when 
using a molecule, 750 degrees C or more need to 
be heat-treated, and the problem which a lower 
layer aluminum wiring layer fuses arises. 
Effectively, plasma annealing is the most effective 
if it is going to nitride a plasma TEOS film. 
[0046] Since the plasma annealing is performed 
at the temperature of 450 degrees C or less, it 
does not have an adverse effect on the aluminum 
wiring 32a, 32c-32e of the first layer formed from 
aluminum in the lower part. By the way, after 
forming a silicon oxide film in JP,10"83990,A (U.S. 
Pat. No. 6017784) using TEOS gas, it is N2 or 
N20. Carrying out degasifying of the hydrogen in 
a silicon oxide film by plasma treatment is 
indicated. This plasma treatment is not 
performed to the ground silicon oxide film, and, 
moreover, is not performed to the silicon oxide 
film which has covered the ferroelectric capacitor. 
[0047] On the other hand, it is N20 in order to 
remove the moisture which is carrying out plasma 
annealing of the 4th interlayer insulation film 33, 
and invaded by the polishing down stream 
processing after grinding the front face of the 4th 
interlayer insulation film 33 which consists of 
Si02 formed using TEOS with the operation 
gestalt of this invention. About plasma annealing 
being effective, there is no publication in the 
above-mentioned reference. Moreover, with this 
operation gestalt, even if it passes through 
plasma annealing of the above-mentioned 
conditions, it is shown clearly that the property of 
a ferroelectric or the high dielectric capacitor Q is 
maintained good. 

[0048] After finishing the above plasma annealing 
treatment, as shown in drawing 11 , a TEOS film 
is formed on an interlayer insulation film 33 as a 
redeposition interlayer insulation film 34 at the 
thickness of lOOnm or more, for example, the 
thickness of 200nm. The redeposition interlayer 
insulation film 34 is formed in a wrap sake in the 



cavity which appears in the polished surface of 
the 4th inter layer insulation film 33 so that it 
may state below. The redeposition interlayer 
insulation film 34 acts as a cap layer, and is 
effective in preventing re "moisture absorption of 
an interlayer insulation film 33. About the 
optimal thickness of the redeposition interlayer 
insulation film 33, it mentions later. 
[0049] In addition, it is N20 about the 
redeposition interlayer insulation film 34. Plasma 
annealing may be carried out. By the way, 
although the cavity (it is also called . SU and a 
void) called a keyhole and a slit may appear in the 
polished surface of the 4th interlayer insulation 
film 33 as described above, this is based on the 
following reasons, if the TEOS film will grow 
isotropic if a TEOS film is formed by the 
plasma-CVD method, and it becomes the 
thickness the thickness of whose is about 2.0 
micrometers - much more " between [ of a 
between / aluminum wiring of an eye (i.e., a 
memory cell field) / 1 ] bit line 32a, and the 
circumference circuit field 2 - it much more 
becomes easy to generate a cavity between the 
aluminum wiring 32c- 32e of an eye. 
[0050] By the way, drawing 17 (a) Since bit line 
32a is raised by Capacitor Q so that it may be 
shown, cavernous 33u generated among bit line 
32a will be formed in a location higher than 
cavernous 33u generated in other fields. 
Therefore, after grinding the 4th interlayer 
insulation film 33 which consists of a TEOS film, 
it is drawing 17 (b). It becomes easy to expose 
cavernous 33u which exists in the memory cell 
field 1 from a polished surface so that it may be 
shown. 

[0051] In addition, drawing 17 (a) The I-I cross 
section of drawing 8 , and drawing 17 (b) It is the 
II-II line cross section of drawing 9 , and the signs 
32f and 32g in drawing show aluminum wiring of 
an eye further, respectively. Cavernous 33u 
exposed from the 4th interlayer insulation film 33 
in the memory cell field 1 such If the metal 
membrane for wiring formation is soon formed on 
the 4th interlayer insulation film 33 after the 
cavernous 33u has been exposed since it expresses 
to a groove along between bit line 32a Also after 
the metal membrane will be embedded in 
cavernous 33u, carries out patterning of the metal 
membrane and forms wiring, it will remain 
without removing the metal membrane in 
cavernous 33u. Since the metal membrane in the 
cavernous 33u becomes data medium made to 



short-circuit the wiring formed from the same 
metal membrane as this, it is necessary to make 
it not form a metal membrane beforehand in 
cavernous 33u. 

[0052] With this operation gestalt, since he is 
trying to cover the polished surface of the 4th 
interlayer insulation film 33 with the redeposition 
interlayer insulation film 34 as shown in drawing 
11 after grinding the 4th interlayer insulation 
film 33, a metal membrane will be formed in 
cavernous 33u exposed from the polished surface 
of the 4th interlayer insulation film 34. In 
addition, III -III of drawing 11 When a line cross 
section is shown, it is drawing 18 (a). It becomes 
like. 

[0053] Drawing 19 (a) It is the cross section 
showing the 4th interlayer insulation film 33 in 
case there is no redeposition interlayer insulation 
film 34, and the structure under it, and is 
drawing 19 (b). It is the cross section showing the 
condition of having formed the redeposition 
interlayer insulation film 34 on the 4th interlayer 
insulation film 33. In addition, drawing 19 (a) and 
(b) are drawn based on the cross-section 
photograph of the memory cell field of FeRAM. 
After forming the above redeposition interlayer 
insulation films 34, as shown in drawing 12 - 
drawing 16 , it moves to the process which forms 
aluminum wiring of a bilayer eye. 
[0054] First, as shown in drawing 12 , patterning 
of the redeposition interlayer insulation film 34 
and the 4th interlayer insulation film 33 is 
carried out by the photolithography* method, and 
beer hall 33a which reaches further 32d of 
aluminum wiring of an eye, for example, wiring of 
the circumference circuit field 2, is formed. After 
that, the front face of 32d of wiring under it is 
etched by the specified quantity, for example, a 
depth of 35nm, through beer hall 33a. 
[0055] Then, as shown in drawing 13 , sequential 
formation of Ti film of 20nm of thickness and the 
TiN film of 50nm of thickness is carried out by 
sputtering, and those films are set to GRU layer 
35a on the inner surface of beer hall 33a, and the 
upper surface of the redeposition interlayer 
insulation film 34. In addition, drawing 18 (b) is 
the IV-IV **** Fig. of drawing 13 . Then, 6 
fluoride [ tungsten ] (WF6) gas and a silane 
(SiH4) Tungsten seed (un illustrating) is formed 
on GRU layer 35a with a CVD method using gas. 
Furthermore, WF6 Tungsten film 35b is formed 
on GRU layer 35a, adding hydrogen (H2) gas to 
gas and silane (SiH4) gas, and using growth 



temperature as 430 degrees C. Thereby, as shown 
in drawing 14 , it fills up with GRU layer 35a and 
tungsten film 35b in beer hall 33a. 
[0056] Then, the CMP method or etchback 
removes tungsten film 35b on the redeposition 
interlay er insulation film 34 upper surface, and it 
is made to remain only in beer hall 33a. Even if 
GRU layer 35a on the redeposition interlayer 
insulation film 34 removes at this time Drawing 
15 shows the case where GRU layer 35a is 
removed from the redeposition interlayer 
insulation film 34 upper surface by the CMP 
method. 

[0057] Thereby, the beer (plug) 35 for connecting 
32d of wiring and the upper wiring electrically is 
formed in beer hall 33a. By the way, the width of 
face of cavernous 33u which appears from the 
polished surface of the 4th above-mentioned 
interlayer insulation film 33. does not serve as 
homogeneity by dispersion in polishing by the 
CMP method etc. If the exposure width of face of 
cavernous 33u varies, the following problems will 
occur. 

[0058] Namely, drawing 20 (a) When the thin 
redeposition interlayer insulation film 34 is 
formed on cavernous 33u exposed from the 4th 
interlayer insulation film 33 so that it may be 
shown, it is drawing 20 (b). The part may be 
exposed, without covering cavernous 33u 
thoroughly with the redeposition interlayer 
insulation film 34 so that it may be shown. And it 
is drawing 20 (c) in such a condition. If the 
above-mentioned GRU layer 35a is formed so that 
it may be shown When there is a possibility that 
GRU layer 35a may raise a stage piece on 
cavernous 33u, and a slit may be formed and the 
slit exists, the hydrogen in the reactant gas used 
in case tungsten film 35b is formed is drawing 20 
(d). So that it may be shown It keeps close in the 
4th interlayer insulation film 33 under it through 
the slit. Since the hydrogen which invaded into 
the 4th interlayer insulation film 33 returns 
Capacitor Q and degrades a capacitor property, it 
is not desirable. 

[0059] Then, it became clear from an 
experimental result that the redeposition 
interlayer insulation film 34 certainly needs 
thickness at least 300nm or more for a wrap sake 
about cavernous 33u exposed from the 4th 
interlayer insulation film 33. By the way, in order 
to prevent filling up with GRU layer 35a or 
tungsten film 35b in cavernous 33u, when the 
thickness of the redeposition interlayer insulation 



film 34 investigated whether how many it was the 
need, a result like drawing 21 was obtained. The 
axis of ordinate of drawing 2 1 shows the 
frequency which the leak during wiring generates, 
and the horizontal axis shows the leak current 
value. According to the result of drawing 21 , it 
turned out that wiring leak frequency decreases 
as the frequency of the leak of the thickness of the 
redeposition interlayer insulation film 34 during 
wiring in 50nm is large and increases the 
thickness, and the short circuit between wiring 
can be mostly prevented by lOOnm. Therefore, in 
order to reduce the leak during wiring by 
exposure of cavernous 33u, it is desirable for there 
to be at least lOOnm of thickness of the 
redeposition interlayer insulation film 34. 
[0060] On the other hand, GRU layer 35a and 
tungsten film 35b are formed on the redeposition 
interlayer insulation film 34. Carry out 
patterning of this, form a plug 35, and aluminum 
wiring of the bilayer eye later mentioned on it is 
formed. Furthermore, after finishing a series of 
processes of a wrap for aluminum wiring of a 
bilayer eye by the insulator layer, when the 
thickness of the redeposition interlayer insulation 
film 34 and the relation of change of the amount 
of capacitor polarization charge by the accelerated 
test were investigated, the result as shown in the 
following table 1 was obtained. In addition, in 
atmospheric air, at the temperature of 200 
degrees C, the accelerated test heated the 
substrate and was performed for 1 hour. 
[0061] 
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According to the table 1, in the condition before 
an accelerated test, the amount of polarization 
charge is [ the one where a redeposition interlayer 
insulation film is thicker ] large slightly. However, 
as for after heating, the difference of the amount 
of polarization charge between samples becomes 
remarkable. When not forming the redeposition 
interlayer insulation film 34 especially when the 
redeposition interlayer insulation film 34 is Onm 
namely, after the amount of polarization charge 
heating, it decreases to below one half, and, as for 



the ferroelectric capacitor Q, a property 
deteriorates remarkably. Moreover, when the 
redeposition interlayer insulation film 34 is 
300nm, deterioration of the ferroelectric capacitor 
Q is slight, and it becomes 22.6microC/cm2, and 
the amount of polarization charge after heating 
serves as sufficient value, in order to operate 
FeRAM normally. 

[0062] In addition, the thickness of 300nm of the 
redeposition interlayer insulation film 34 is 
determined in consideration of dispersion in the 
portion which cavernous 33u exposes. By the way, 
if the redeposition interlayer insulation film 34 is 
too thick, the aspect ratio of beer hall 33a will 
increase, and the coverage of GRU layer 35a or 
tungsten film 35b will worsen within beer hall 
33a. That is, the upper limit of the thickness of 
the redeposition interlayer insulation film 34 is 
determined from the aspect ratio of beer hall 33a. 
For example, when setting the aspect ratio of beer 
hall 33a to 2.3, about 0.4 micrometers (400nm) of 
thickness of 1.0 micrometers, then the 
redeposition interlayer insulation film 34 are 
[ diameter / of beer hall 33a ] needed in the 
thickness of 0.6 micrometers and the 4th 
interlayer insulation film 33. 

[0063] After finishing the process which forms the 
redeposition interlayer insulation film 34 and 
beer 35 according to the above processes, it is the 
1st TiN on the redeposition interlayer insulation 
film 34. They are 500nm and the 2nd TiN about 
50nm and aluminum film in a film. Wiring 36 is 
formed by carrying out sequential formation of 
the film at the thickness of 50nm, and carrying 
out patterning of these films. In addition, it is the 
1st TiN when leaving GRU layer 35a to the 
redeposition interlayer insulation film 34 upper 
surface. Membranous formation is omitted and 
they are an aluminum film and the 2nd TiN on 
GRU layer 35a. A film will be formed. 
[0064] Next, the 1st and 2nd TiN(s) A film, 
aluminum film, or the 2nd TiN By carrying out 
patterning of the GRU layer to a film and 
aluminum film by the photolithography method, 
as shown in drawing 16 , the aluminum wiring 36 
of a bilayer eye is formed on the redeposition 
interlayer insulation film 34. Then, Si02 film is 
formed as 1st covering insulator layer 37 by the 
plasma-CVD method using TEOS at the thickness 
of 200nm on the aluminum wiring 36 of a bilayer 
eye, and the redeposition interlayer insulation 
film 34. Furthermore, it is SiN by the 
plasma-CVD method on the 1st covering insulator 



layer 37. The 2nd becoming covering insulator 
layer film 38 is formed in the thickness of 500nm. 
The wiring 36 of a bilayer eye is covered with 
these 1st and 2nd covering films 37 and 38. 
[0065] The superficial physical relationship of the 
various electric conduction patterns in the 
memory cell field 1 after the aluminum wiring 36 
of a bilayer eye was formed becomes like drawing 
22 . In addition, insulator layers other than 
isolation Insulator layer 11 are omitted in 
drawing 22 . According to the above processes, the 
fundamental structure of FeRAM using the 
ferroelectric as a capacitor dielectric film 24 is 
completed. 

[0066] In the gestalt of this operation, flattening 
of the upper surface of the 4th interlayer 
insulation film 33 of a wrap is further carried out 
for the aluminum wiring 32a, 32c32e of an eye to 
Capacitor Q by the CMP method. Pattern 
precision of the aluminum wiring 36 of the bilayer 
eye evenly formed in the pan of Capacitor Q and 
the interlayer insulation film 33 formed on wiring 
32a by this in a top can be made good. 
[0067] Moreover, it is N20 after grinding an 
interlayer insulation film 33. Since plasma 
annealing was given and the moisture in an 
interlayer insulation film 33 is removed, even if 
heated in a subsequent process, reduction of a 
ferroelectric film (capacitor dielectric film 24) and 
deterioration are avoided. Thereby, FeRAM of a 
good property can be manufactured. And N20 
Since plasma annealing is performed below 450 
degrees C, aluminum wiring of an eye is not 
degraded further. 

[0068] Such N20 When the amount of 
polarization charge of the capacitor Q the case 
where put in the plasma annealing process and 
FeRAM is formed, and at the time of skipping the 
process and forming FeRAM is investigated, a 
result as shown in the following table 2 is 
obtained, and it is N20. The effective thing was 
confirmed in order that plasma annealing might 
prevent deterioration of a capacitor. 
[0069] 
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In addition, at the gestalt of the above-mentioned 
operation, it is N20. The gas used for dehydration 



processing although the case where dehydration 
processing of the interlayer insulation film 33 was 
carried out by used plasma annealing was 
explained is N20. It is not limited and an effect 
with the same said of plasma annealing using 
[ for example, ] N2 gas, 02 gas, or NO gas is 
acquired. Moreover, the mixed gas of N20+N2 
and N2+02 grade is sufficient as the gas used for 
plasma annealing. Furthermore, the inert gas of 
an argon (Ax), helium (helium), and neon (Ne) 
may be mixed and plasmaized to such simple 
substance gas or mixed gas. 

[0070] Furthermore, although the redeposition 
interlayer insulation film 34 was formed with the 
gestalt of the above-mentioned operation again 
after performing dehydration processing to an 
interlayer insulation film 33, the redeposition 
interlayer insulation film 34 may be formed on 
the interlayer insulation film 33 after CMP 
polishing, and dehydration processing may be 
performed after that. When forming the 
redeposition interlayer insulation film 34 thinly 
like the gestalt of the above-mentioned operation, 
there are very few moisture contents contained in 
the redeposition interlayer insulation film 34, but 
when forming the redeposition interlayer 
insulation film 34 thickly, there is a possibility 
that a capacitor dielectric film may be returned by 
the moisture contained in the redeposition 
interlayer insulation film 34. N20 in order to 
prevent this, after forming the redeposition 
interlayer insulation film 34 Or dehydration 
processing by plasma annealing using NO may be 
carried out. When the redeposition interlayer 
insulation film 34 is formed by the silicon nitride 
(SiN) film by the acid silicon nitride (SiON) film 
or the plasma-CVD method a plasma-CVD 
method in this case, these films are those of a pile 
about moisture through, and it becomes 
impossible however, to fully remove the moisture 
in the 4th interlayer insulation film 33. For this 
reason, when giving plasma annealing after 
forming the redeposition interlayer insulation 
film 34, it is desirable to form the redeposition 
interlayer insulation film 34 with a plasma TEOS 
film, an 03 TEOS film, or plasma Si02 film. 
[0071] Namely, it replaces with the TEOS film 
(P-TEOS film) formed by the plasma-CVD method 
mentioned above as a redeposition interlayer 
insulation film 34. The TEOS (03 TEOS) film 
formed using ozone (03) and TEOS with the heat 
CVD method, Si02 (PSi02) film formed by the 
plasma-CVD method, Si02 film formed by HDP 



(High Density Plasma)-CVD of non bias, SiN 
formed by the SiON (P-SiON) film and 
plasma-CVD method which were formed by the 
plasma-CVD method A film (P-SiN) etc. may be 
used. However, since an 03-TEOS film has many 
moisture contents compared with a P-TEOS film, 
the P TEOS film is used for it with this operation 
gestalt. Moreover, a SiON film and SiN Since the 
permeability of moisture is low, a film needs to 
form the redeposition interlayer insulation film 34, 
after carrying out dehydration processing of the 
4th interlayer insulation film 33, when using 
these films as a redeposition interlayer insulation 
film 34. 

[0072] Drawing 23 is drawing taking the plasma 
annealing processing time over a P-TEOS film, 
taking the amount (Qsw) of polarization charge 
along an axis of ordinate, and showing the 
dehydration processing-time dependency of the 
amount of polarization charge on a horizontal axis. 
However, for the conditions of plasma annealing, 
the power which temperature impresses to 350 
degrees C and the plasma is 300W and N20. A 
flow rate is [ the flow rate of 700sccm(s) and N2 
gas ] 200sccm(s). It can be said that a polarization 
property is good, so that the value of the amount 
Qsw of polarization charge is large. 
[0073] Sufficient property can be acquired by 
making the processing time of plasma annealing 
into 3 minutes or more so that drawing 23 may 
show, the amount of polarization charge in the 
initial state of a ferroelectric film - about 
28microC/cm2 it is — plasma annealing for about 
4 minutes can be made to recover to the amount 
of polarization charge of an initial state Although 
Si02 film (p : TEOS) formed by the plasma-CVD 
method for using TEOS gas as the 4th interlayer 
insulation film 33 was used with the 
above-mentioned operation gestalt, you may form 
by the TEOS (03-TEOS) film formed using 03 
and TEOS with the heat CVD method, Si02 
(P-Si02) film formed by the plasma-CVD method. 
Although an 03-TEOS film has a growth rate 
slower than a P TEOS film, a cavity is not 
produced in the film. 

[0074] Moreover, with the above-mentioned 
operation gestalt, although FeRAM and its 
formation process were explained, the interface of 
a high dielectric-materials film and an electrode 
becomes easy for the insulation of high dielectric 
materials to deteriorate with moisture and 
heating, or to deteriorate also about the volatile 
memory (DRAM) which has a high dielectric 



capacitor. Then, after carrying out flattening of 
the upper surface of the insulator layer formed on 
a high dielectric capacitor to having described 
above by the CMP method similarly Dehydration 
processing of the insulator layer may be carried 
out, or on the field by which flattening was 
carried out after such dehydration processing or 
before dehydration processing using gas, such as 
N20 and NO, in the front face, P-TEOS may be 
used and a redeposition interlay er insulation film 
may be formed. What is necessary is just to use 
high dielectric materials, such as TiO (BaSr)3, as 
high dielectric materials. 

[0075] Moreover, this invention is also applicable 
to the so-called manufacture of the system LSI 
consolidated with ferroelectric nonvolatile 
semiconductor memory or high dielectric 
semiconductor memory, and a logic device. 
[0076] 

[Effect of the Invention] Since according to this 
invention the insulator layer formed upwards is 
ground to the pan of a capacitor and wiring 
passing through a it top and it was made to carry 
out flattening to it as stated above, it becomes 
easy to form wiring with a sufficient precision on 
the flat side of the insulator layer. Moreover, it is 
N20 to the ground insulator layer. Or since it was 
made to perform dehydration processing by 
plasma annealing containing NO, the moisture 
adhering to the front face of the insulator layer 
and the moisture which has invaded into an 
insulator layer can be removed more certainly, 
and reduction of the ferroelectric material which 
constitutes a capacitor, or high dielectric 
materials, and capacitor deterioration can be 
prevented. Therefore, deterioration of the 
dielectric characteristics of a ferroelectric 
material or high dielectric materials can be 
avoided, and FeRAM or DRAM of a good property 
can be manufactured. 
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[Brief Description of the Drawings] 
[Drawing l] Drawing 1 is the cross section (the l) 
showing the manufacture method of the 
semiconductor device of the gestalt 
implementation invention. 

[Drawing 2] Drawing 2 is the cross section (the 2) 
showing the manufacture^ method of the 
semiconductor device of the gestalt operation of 
this invention. 



[Drawing 3] Drawing 3 is the cross section (the 3) 
showing the manufacture method of the 
semiconductor device of the gestalt operation of 
this invention. 

[Drawing 4] Drawing 4 is the cross section (the 4) 
showing the manufacture method of the 
semiconductor device of the gestalt operation of 
this invention. 

[Drawing 5] Drawing 5 is the cross section (the 5) 
showing the manufacture method of the 
semiconductor device of the gestalt operation of 
this invention. 

[Drawing 61 Drawing 6 is the cross section (the 6) 
showing the manufacture method of the 
semiconductor device of the gestalt operation of 
this invention. 

[Drawing 7] Drawing 7 is the cross section (the 7) 
showing the manufacture method of the 
semiconductor device of the gestalt operation of 
this invention. 

[Drawing 8] Drawing 8 is the cross section (the 8) 
showing the manufacture method of the 
semiconductor device of . the gestalt operation of 
this invention. 

[Drawing 9] Drawing 9 is the cross section (the 9) 
showing the manufacture method of the 
semiconductor device of the gestalt operation of 
this invention. 

[Drawing 10] Drawing 10 is the cross section (the 

10) showing the manufacture method of the 
semiconductor device of the gestalt operation of 
this invention. 

[Drawing ll] Drawing 11 is the cross section (the 

11) showing the manufacture method of the 
semiconductor device of the gestalt operation of 
this invention. 

[Drawing 12] Drawing 12 is the cross section (the 

12) showing the manufacture method of the 
semiconductor device of the gestalt operation of 
this invention. 

[Drawing 13] Drawing 13 is the cross section (the 

13) showing the manufacture method of the 
semiconductor device of the gestalt operation of 
this invention. 

[Drawing 14] Drawing 14 is the cross section (the 

14) showing the manufacture method of the 
semiconductor device of the gestalt operation of 
this invention. 

[Drawing 15] Drawing 15 is the cross section (the 

15) showing the manufacture method of the 
semiconductor device of the gestalt operation of 
this invention. 

[Drawing 16] Drawing 16 is the cross section (the 



16) showing the manufacture method of the 
semiconductor device of the gestalt operation of 
this invention. 

[Drawing 17] Drawing 17 (a) The 1*1 line cross 
section of drawing 8 , and drawing 17 (b) It is the 
II-II line cross section of drawing 9 . 
[Drawing 18] Drawing 18 (a) III-III of drawing 11 
A line cross section and drawing 18 (b) It is the 
IV- IV line cross section of drawing 13 . 
[Drawing 19] Drawing 19 (a) Drawing 17 (b) It is 
the cross section drawn based on the photograph 
which photoed the cross section, and is drawing 
19 (b). Drawing 18 (a) It is the cross section 
drawn based on the photograph which photoed 
the cross section. 

[Drawing 20] Drawing 20 (a) - (d) Drawing 17 (b) 
The shown cavity is the cross section showing the 
process which is not enough embedded by the 
insulator layer. 

[Drawing 21] Drawing 21 is drawing showing the 
leakage current of a capacitor and the relation of 
accumulation probability which are used for the 
memory cell of the semiconductor device 
concerning the operation gestalt of this invention, 
and the horizontal axis on which the axis of 
ordinate which shows accumulation probability, 
and the amount of leakage current are shown is 
shown by logarithmic scale. 

[Drawing 22] Drawing 22 is the plan showing 
arrangement of the electric conduction pattern of 
the memory cell field of the semiconductor device 
concerning the operation gestalt of this invention. 
[Drawing 23] Drawing 23 is drawing showing the 
dehydration processing- time dependency of the 
amount of polarization charge of the capacitor 
formed in the semiconductor device concerning 
the operation gestalt of this invention. 
[Description of Notations] 

10 -- A semiconductor substrate, 11 - An isolation 
insulator layer, 12a, 12b - Well field, 13a, 13b, 
13c A gate electrode, 15a, 15b - Impurity 
diffusion field, 16 - Asidewall, 17, 26, 31, 33 An 
interlayer insulation film, 18 - Plug, 21 [ - 
Dielectric film, ] - A SiON film, 22 - Si02 film, 23 
A lower electrode, 24 25 [ - Wiring, 34 / - A 
redeposition interlayer insulation film, 35a / - 
The GRU layer, 35b / - A tungsten film, 35 / - A 
plug, 36 / - 37 Aluminum wiring, 38 / " Covering 
film. ] " An up electrode, 27 - Partial wiring, 32a 
-A bit line, 32b32g 
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1 5 a ±.<om KD-fyVl 8 a t±f&&1-£ tfy b&ll& 
mZiU JbC, ?|i)2O(0i2W7 7^1SblifM 

[0 0 2 5] ^ |-*-rt> 1 7 a - 1 7 cU 

fc* 7*-;v 1 7 e £0Jj£ Lfcf&tC ^>9 9 YWktotz 
ftUTOtftttlfciKtt 15a, 15b Ic^fcMfcfc -f * >r± 
AUUfo^ dm^l-iTt^ 7'7^*18a 
- 1 8 e<nfflt£ffi}k1rZtz*>lZ y ->7> (Sift) 50 



#I)H 2 0 0 1 - 6 0 6 6 9 
<S 

7'v XtC V D?£(- «t <9 , m I WBfHlie*fM 1 7 ±. 
t -fy X 1 S a - 1 S e Jil-SiON (ttftflK) II 2 1*1 
OOnm^lf^CML, ZhlZ, RlStfX > LT T E 

0 s t ss« «• fflv^7 7 x-' c v d m~ x ij s i & igg 2 2 

* 1 5 0 nmWHESCiStSo 4*5, SiONIII2 1 (±, 
$ 1 OJIIHM&tilt 1 7 A€:HFJt-f 4 fcAlCjfc 

[0026] siONii2 1 , si0iB^2 2 <n$m\t 

OfciftU, ^^OM&^EO^f^ffl^T&t 6 5 
0tT*3 Ofl-fflaMGS-*-*,. fcfc, TEOS**xiii,> 

t77Xvcv d jfeic j; jfM $ ixtz m 1 cos nffim 

1 7 £SiO-J§l2 2 l±-e^-ril6 5 0-7 0 o t^faRt? 

Jafi^n^TON •€-<7)Tt:i±r;u $.-<5A<nx 1 4ife*<^ 

[0 0 2 7] 'TClC, 04 Ctk-TJ; TtC, DC (Direct Cu 
rrent)X7N° y ^ffilCt *)Si02fll2 2±(C, Ti&OTt (fi 
«rJH:>^|lf|$-frT^«»aw* 1 <F>m>m% 2 3ai 
ffM-f-So TiBlWlS^^l 0-3 0 ami 

K, PtHW)¥$* 10 0-3 0 0 amSStt^o Plx 
li", Till§l<75J¥£ * 2 0 n m, PtBlO)?$ £ 175nmt 

n„ 4*=, mi<Dmmm2 3 atu, -cj-z^a, 

* A X h a > ^ -7 A (SrRuOb ) ^<OR«r^B£ L T <> «t 
[0 0 2 8] ^v^T, R F (Radio Frequency) 7,/< y 9 

mz£<o. mi <ommm 23a <»±&imm.imftx$> 

&*-9>9L>J*'aym& (PZT; Pb(Zr.-xTi« )(h ) 
J 1 0 0-3 0 0 nm<0l5S(;J6«$-a-r P ZTK2 4 
aiMtio P Z TBI 2 4 a C0J?£ $r 2 4 0 

nriim. fLt, P Z TB12 4 a <0^ H B a f fc^Si: L 
T, SHRftfflSt^-CiSyKe 5 0 - 8 5 Or, 3 0-12 
0 tyf^tDfe&X R T A (Rap i d Thenna 1 Annea 1 i ng) % 
7o PUx.lf, i^S7 5CCT-6 0 8>fflr 
[0 0 2 9] 9ftmfi4ffiK«>SA^2: LT(±, ±K 

OD (Metal Organi Deposition) f£, MOCVD?£7) 5 '* 
•5> 0 ifw, L-CliPZTOftblC ->';u=i 

>if?>i7>?>-i& (PLZT) , SrBi 2 (Tax Nb 
i-, )z0» (1IU 0<x<l) , BuTuOiz 
So Ii:, DRAMSrSfi£i--S»-S-tc,±, ±IE<0®Ulffi 
f«t^Uftx.T(BaSr)Ti03 (B S T) , f^l^Fo 

>f7A (STO) *o^if«f«tft*Mffli-^if"<t 

[0 0 3 0] -e-OJ:d*PZT8l2 4 a^ffML^f^ 
U, ^li;*2 0$«|2 5acUPtI*DCX/< 
y ^iil-J: 0 1 0 0 - 3 0 0 nm«f$*:Mt&o 
x.(±*, i2«OllI2 5a^f$^2 0 0 nmtt^o 
4fc, ^2C02»«Bi2 5 a t LT, ilft-f U ->'-^A(Ir0 
2 )§l& L< (iS^fk^r-^AX hD>f-7A (SRO) 



(6) 
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[0 0 3 1 ] ^2<0*mH2 5a, P Z TIM 2 4 

aWH WiflEIII 2 3 a £ 7 * 7 Y £K X 

t) m-k' * 9 > y-*-z> - 1 1- «t »? , ^ b cofi^^> b si 

5 ^-f <t 7 4B>r 7EfcVi<?> JMt * 0 - - 
T% $ 2 <7)S®I^ 2 5a iiigtSm^E 2 5 t 4' «'K P Z T 
12 4 a ItSMKfMK 24ti»). * 1 Wig^BI 2 3 a (± 

2 4RtTFI5fffi2 3(c<t O^r-v^'v^Q^ISlS^ix 

& 0 *-vy?->?Ql4, locop^i^l 2 artt-ffM? 10 

iifcMO S h 7 > y'X * t |b] CWSlf p-)x)H2a» 

[0 0 3 2] td^-C.. m2<DBW®k2 5 a 
>y\^X±MMM2 5&ffML£f&lc«t, * + ?Q 

(i, gffiKtCy'Jn^ilSl 0&S^T, 
->y-Q£500-700 "CO^-C- 3 0- 1 2 0 fl-WSn 

* o 09 x. it, ?as 6 5 o r-c- 6 o *M 

2 3 a */<*-->^LTT»Sffi2 3 *»J*Lfcf*U 20 

fcrat*fl s "eiatiT--iK:fafci-*o 

[0 0 3 3] fclJiOt ^4IfI£fiT*^y<->?Q£?12 

s o g <b # & 2 m nut <r> m 2 <r>m rmmm 2&&m 

fig L, -WIS 2 CO® H^fBl 2 6 K «t 0 ^ Q £ 

1% fOTEOSlli, TEOS^tfflv4 7 r fX 
vCVDSCJ:^ fi£ft?S£ri ? 3 9 Ot, y^-jJM 0 

o wflifttv n i o <n±M£Miz 100-3 

0 0nm«f?fM$n4o S£> SOGIli, TE 
OSit±t-SOG^iS*8 0-2 0 0 nm«f?i:il 30 

ffl-CIt, TEOSIWf^* { 2 0 0 nm, SOG (Spin- 
On-Glass) m<Dl¥?&l 0 0 nmX-£>Z>t-fZ> 0 Z.Z. 

x\ sOGitfiife^rtaMeakRfabiwe, -ecoftMcom 

am±/hs < 4&e 

[0 0 3 4] 4*5, SOGH'ii-yf/^y^-Ci*Lt 
<ktv> 0 Z<D*£-U(4, TEOSMcomi¥*5 0 0 n 
m, SOGBIOPJI^ 1 0 0 nmin. Lt, "7 * 
M; V ^7 7 <r f£l= £ •) 8 2 OJiHffi&IE 2 6^^- 
->^'LT, *-v/<v*Q<D±S&fgffi2 5C0±H3>^ 40 
7h*-^2 6 a*©BSti-4o -e-Of&,-g|«ftffl|2 4 1- 

^^T- 5 0 0-6 5 0 "COiSK'-C 3 0- 1 2 0 »WSPife 
■f * o - "C(± , 5 5 0 "CcOiat t-6 0 53-W Jra&f & 

[0 0 3 5] ^2 0SW^t)12 6, SiONM2 

U Si0iP»2 2£y* h'JV^77Yftt:J:i)^?-- 
> y L T , y^M-fcJVflisSl C0fg2<7>7'7 7*l 8 b<7)± 
h*-;P2 6 b^Bfi£L-C^2C0 7*7^1 8 
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> '/ * I- *->V 2 6a, 26b 1*1 tr, ll&l? 1 0 0 n m«D 
TiN Mg&X^y ^fiH«t *)fcl&irZ> 0 |fv>T, -ecoTiN 

*K ^'J-tr^TjPSl ICjo^T^ > ? * h*-JP2 6 
a, 2 6 b^jffiLTp^i^l 2 a±C0^2C07 , v^'l 
8bt + f^*y? Jtg&mffi 2 5 i: 4: mmimffi-f % tztb 

<r>mm%m (n-*;uaai) 2 7«t4„ 

[0 0 3 6] 11 7 H/T-f i 7 ft«at*fJrtti-4 i 

x-<r>TM*wwtfrz> 0 ir, HBfKf 2 7 tm2comm 

$mm2 6<7)±t:, 7'7 X7C V D*£l-<£ OTEOSI 
*2OO-4O0nm, f?Ux.(i'3 0 0 n m<Ol?£tC5£fi£ 
i-^>o CC0TE0SBI(ilS3c0®Ffl$£Tf)ll3 1 t Ltffi 
ffl^it^o 4fc, -€-co±co^3CO^fBi3 lCDJifficDH 
dblUi. -tOTO»2 0Sffl|fi»|g|2 6co±Mcocn£b^ 

[0 0 3 7] ^V^T, ^^'J-fc^pIi^HCiott-5)^3<0 
)fraffi*fll3 1 ^e>-e-<7)T7fCOSiONBS2 1 h 
') V 7*7-7 4 y-tzztizx 0, p 

7xH 2 a CO^^fiSco^ 1 C07'7 ^ 1 8 a<75±(C^ 
h*-^31a «rJKfi£-r* tttC, ft&HBtii 
it2cog-7' , 7^' 1 8 c - 1 8 e±t-t n >? 9 h*-;U 
3 1 c - 3 1 e ^JMt^o 

[0 0 3 8] £btc N *3 0lBra«6»IR3 10Jit3> 

h-i^-^3 1 c-3 1 eWlZTiWk, TiN 81. Al 
(7JK-7A) RROTiN 1R<©4JS*JK^:WJ1L, - 

;Wffi* 1 T'E'y h^3 2 a Sritt^ tttC, SiaSl 
-Cl±g£*l3 2 c - 3 2 e ZMffc-fZo Z\i\h<D. 
tf y >jt3 2 a> g£$l3 2 c - 3 2 e l±, — ggWT^ 

[0 0 3 9] 4*5, ^^-V-fc^flltlcotf y h^3 2 a 

it i <D-/v vi s a us^^it, i tz. m&mmnm 

2 COEH3 2 c - 3 2 e (t#7°7 ^* 1 8 c - 1 8 e 
a$it4 0 t*-y H«R3 2 a, 2 c - 3 2 e ^fgfi£ 
i-4*&«!KWWI5t LT0lJx.(tftT/lcOTi.BS^ 2 0 n 
m<D!¥£, TfflcOTiN SI* 5 0 n mCO!¥£, AIM* 5 0 

0 nmOlf?, ±fflC0TiN BI* 1 0 0 nmCOIp£ t"f 

o 

[0 0 4 0] -XU, @8lC7Fi-t TEOS**Xh 

SKOi ) A'x ^iSfflt ^ ^7X7C v Diic i <o. 2. 

3e>mffl&m&3 1 , fc'y MS3 2 a&UWi6L3 2 c- 

3 2 e<0±(CffM1--& o f«7'7X-7CVDi:ftfflt4 
S«l±» y'J^/Ifil 0 dine** 

tc, »2W«ftUJ«]iift«*4r6niDL, ^ 1 comffi*7£ 

H*ftl4» fi£ft?SS*4 0 0W, 0flx.(t3 9 0t:i: 

1 1 3. 5 6MHz , -€-C0/<7-*4 0 0Wi:-f & 0 4 
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is, T E O S ifMzti1-&®%<Dm#it&ViZ.lX i wk 
tt&o Z.ixh<n&ft\,zXix[£, iSR+tC + ir/O^Q 

4- 4 \ * fa« t-*f t l 4- ^ l . x v h «i 

3 2a &Cri£*l3 2 c - 3 2 e IcjSf^Srij-x.* - £ 6 

[0 0 4 l] tZ?>X\ TEOStf^fcBHRtf^fcffiffl 
tSy^XvCVDffiCJ: ! ? ffM $ 4 on m«*t 
H3 3l±^^JURS;ft-r4^:*!>U, * 4 <0Jg ffllfi»«i 3 
3«±IMlif«TWt'7 H32 a*E*l3 2c- 
3 2 e^O-HlOT^ = -?A^<r)ftM£OlgVfr£: 10 
»tS < 4: 4 o f-to T, l& 4 OJf m%liflJt 3 3t*4TE 

[0042] -ec-e, ^4 ?)ir a iW3 3 t e 
<7)5ffisfi(±. ft±ffiji»e>#u. o,« moniliasis t 

i--5o f4<Ol@^3 3 £CMPv£U4 

•J fflJt L f£U , 4 J; n \z m 4 OS Wnfer-tM 3 3 20 

*tJ*/J> $ < 4- 4 CI t **3ISJU 4 *) SI <b & o 

[0043] zixit, cMpmz£Z¥mit<7)mi,zi%m 
zm&ffi.'p<?>7kfrt> t , mA<Dmmmm%3x-hi> teo 
o+t/<y^Qi r-it L > o^^Snteic iot+t 

/<->^Q4:*fkS-fr4^c>T?*.4o BP*>.» IS 4 OH 
SHE 3 3 co£ff)gf£ tc * -V / < v * Q ^ s ii5fS.T"SD^ $ ix& Z 
fcU4*K * + /<v^lf*ft«S2.4*flMti-45ilSI«fr 30 
F^lfilf <r>jfift\z 4 <0 ax £ it-CSftSlftIS* 1 

mmm 3 3 ^a-r 4 ^mmizm^ixtz^mx-m 4 o 
v me* m 33, * 3 MftiSffli 3 1 mm $ n & 
»4<o@m^tm3 3 »c«jR$fifc**»±, nauc 

ika$m^< < SidT, v hEi»3 2 aOWOHKM*' 
Iotf3tf)l 3 1 1*3 K j£it L T # * / < v * Q 

<r>mmizm'M-f2>z i4*^<y^Q 
O#{fcri s iItf.l£K£* 0 40 

[0.0 4 4] zzx\ wtmmz%4<D®m$mm3 31*1 

LT*+v<5/^Q05)&ffc4:Rijh1-*fcAU, Ell 0 t:^ 
tiTi:f4^)i fflftffillg 3 3i:*tLT7*7X7 7^- 
*KJ:.&&*i63«:ifc-*-o BP*,, £4<?>JiM*g&ag3 3 
£CMPftU4 *)W-m\tLtzmz. y'Jn^itl 0& 

Of- + W^T'NsO **X^r 7 0 Osccnu N-> 2 0 0 

sccmOi/f itilS U CiibOA'XyX^X-rftLt, 
£Kffiftfr4 5 OCJAT, 0iJx.l±'3 5 0t:i: L"C3$tF^ 50 
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tut. »* L < (± 4 fl-aL±on#m-e» 4 Ol§KI«fc*f«|3 

3 7*7 x-7 u«§i- o ciiiai), & 4 <om mmm 3 

3 rtOzMfrjWWKfttb ^iUttti:, £ 4 OS IQfe 
SIR 3 3 0^&< t iftlBJCU, (N) SWA 1 ) 

[0 0 4 5] 7 , vX*T«rfgfflL4^^^S4-fflv>TNIS 
T--C-7"vX-rTEOSIKt2'fl:L,i: t tt^t > ffifflg- 

^4N-.^i*-^^?§tt4-^46> 1 0 0 0 "c&tnmumtf 
« v » * it^-T- i, 750 x:&±mmm&&mx'$> 0 , 

TS O T ju $ - 7 A BcUfB 7i-*?§SS Lt Li 9 fflm&*k £ 
4o S6*Mt^ 7*vXTTEOSBI«:MftLJ:o t-fix 
(if, 7°7X-7T--;b7) f ftt^'5cl)-e^)4o 
[0 0 4 6] f<07 , 7X77--)Hi, 4 5 0UJIT<0 

HBC)Trt'5-7ABei|&3 2 a, 32c-3 

2 ei:If^^i^-tlii-^„ i:^^T% Wl 
0-8 3 9 9 0 (*H#I1 : 6017784) X'it, TEO 
S **X i&m Lxmit's ') >^SrffM Lfc*KN» Z(± 
N 2 0 077X-r5Q i SCJ;o-<:BSfk-> , J 3>m , t'07K^«r 

[0 0 4 7] zmzMLx, ^m<nwMmx^ T 
eos zm^xfmzixtzSi&frhK&wn <r>mmm% 
m3 3 <r>um*wm Ltzmz. m^^mmmms 3 * 

77 X-7 7--JHTV^roT**»K -e<OSf)g4!LSXfI 
T-« A Lfzfrfr£®!£-t Z> tztt>\Z\k 0 y 9 X-7 T- - fl/ 

ifc, **«i g .-ei±, ±Eu^ft^)7 , 7Xv7 

— — lis *mx *> 5^R*fl"7.«4S5ffll fcffc* r/N'v ^ 

[0 0 4 8] tti^i t ^77Xv7c-ji,j!!ii^x. 
tzmz, m 1 1 ic^-f X n ic» Sii»®M*£*tm3 4 fc 
tTTEOSHI4-SFB^fBI3 3 0±tci 0 0 nmJ^Lh 
Ol?$, 0Ox.Jf 2 0 0 nmOSICigfiEtio SfllBUB 

mieNtii3 4 14, ^t-^-<4 4 ^ u*4 osw«aaK3 

3 <mm w t z -ait 4 * a ^ tz *> \z b& $ n h 0 n * 
an n«it h 3 4 (4 * -v y 7*s t l t^s l , « rnie^* 

mmm3 3<n&mmwiz^xwmi-z 0 
[0049] &m.mmfflmm3 a £n?o x^x 

<Dmmmm3 3<o«fe®u(4+-*-A j f 3 x'j 7ht 

ii-5^jH (x > ^Kttv^) - t 

2>i)K Zixl±#i<7)J: 1 )%:m&lzX2>o ^XvCVDS 
Cit)TEOSI^fMnt« -€-OTEOSBK4^77 
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fc , -m |W7*;-'VA SMlfl] , ED *> -t- - J -fc ;uf|JiS 
1 CO If y h&3 2 affiS;raV)U2lsISSvflit2«0— ®@«0 
7 ;u 5 =.*, uW8k 3 2 c - 3 2 e OfflSIB-e^iHjWIffe 

[0 0 5 0] 0 17(a) llTFf «t T tf-y 

K&3 2 a«i*^S'*QtCJ:oTt#*>±lf<ba-C^& 
coT\ t* v h«R3 2 aP]l~3l*ilt*£?E3 3 u«±, flfcco 
¥Sl*T-5§±i-^2£?M3 3 u «t *) tftv^mnBiKSft* 

ftM3 3 fcWFIg LfcftKli, 121 1 7 (b) «t OH, 10 

^ -t 'j -fc )\>ffi& i ^-fl 3 3 u mxmmfr h n 

[ 0 0 5 1 ]. HI 7 (a) (±, 0 8 co I - I ilfrE 
Hk 01 7(b) (i0 9coiI-II^Bfffi0.-e* l 9, 04'ff 
f32f, 3 2 g(±, ■ZitZ'ti—f&BCDTil' 

-C»4coSP B ^^fM3 3±^«bftmi-*^P3 3 u«±, 
tf7 Mfc3 2 a <?)WU?&oT»KtCfEtBi-40-C, ^co 

^P3 3 uj4 f »mufc«ai-cas4<7)»ra«e^igi3 3co± 

S3 3 uPUzmtb&iK2>Zt{z%y), ±W,Wk*'*9- 
->^LTSe«l€rffMU/if*T-t, £P3 3 ul*)co£S 
Wi?Wi:^otLiTo ^SH3 3 u l*|co# 

[0 0 5 2] 01 

31 4 con mttftK 3 3 L fcf£U, BtitflM H^f 
K3 4 f» 4 COlf «*&*f«l3 3 C0fflJgB£?l9 £ 5 K L 
Tv^C0T% »4 COS FBl^filSm 3 4 coWJgffi^ibHaiL 30 

&i5, 01 lcoiII-III HBfffi«r^i-fcSl 8(a) coi 

[0 0 5 3] 0 1 9 (a) i±, SitflSW^tBS3 4 tf* 
v^-&co^4<OSF B ^fSM3 3 t-e<7)T<7)t»iS^^1-|iff 
ffi0-C*tK 0 1 9(b) (±, ^4COSffllfe*tai3 3C0± 
KWfMWiraffcSSBi3 4 *MMLfcttlR*:*i"»rHBI"l? 
*4o 4rJ3, Ell 9(a), (b)J±, F e R AMcO^ * 'J -t 
)\sffl&<rmm%%\zW3^X&frixX^Z>o W±cO «fc ^ 
^HJiH^H$g|f|i3 4 fcf&SLfcttCl, 012-01 40 

[0 0 5 4] if, 012 \zm-f: i 9C 7 * h y y 
77Ygi:J:i) SISm® Si 3 4R£f»4 co/lfflSe 
HMI3 3 <r/<^-->^L-C, -glOTJU^-^AE 
ft. 1H;t(fJai3III8&«tt2<OB&»3 2 dl-PJit-fSbfr 
*-^3 3 a£JfM1-&o -ecofttc. fcf7*-^3 3 a 
5riiL-C-e-coT<50iesl3 2 d^flySril, 0iRl£3 

[0 0 5 5] ffii<"X. 01 3U^1-<t9tc, tTT*-*' 50 



iff IS 2 0 0 l - 6 0 6 6 9 
H 

3 3 a (Dpiffitwmmmmmm's 4 co±sntc b^hc2 

0 nmCOT i HIfcJI£J?5 0 n mCOT i NIM^X^ •;/ 9 ] ) 
> f\Z J; ^ifi^JfMU -Hx^lltS- SOU- u-f -V .3 5 
attS. 0 1 8(b)Ji. 0J 3cOIV-IV,m0 

t^4o ^-coffe. 7^7 yfL? Vf7.T> (WF.;)#Xfc-> 
7> (SiHi) tf^fcttELTC VDfcfelCj; "5 SOU- u>f 
-V3 5 aO±i:* r >/Xf>-/- K (7F0*) ^ffMt 
4, $t>(-, WFV. #Xt->7 > (SiHi )*"Xlc^-3?(Ii.)*" 
X triDiT, f£tti&lt£ 4 3 0ttU SOW- U -f -\* 3 
5 a±iZ9 >yX7->m3 5 btHS&rt&o CtHZX 
0 1 4 tCTjvfJ: t tTT*-;U3 3 afaUli, 
;u-U<f -V3 5 a fc * > nf>13 5 btfftmZii 

O 

[0056] -ecof^ mmmmmm%3 4±®±co^ 

>nf >13 5 b«-CMPftXliX7f/<7 jrjcJ: >) 
F^*LT, li7*-^3 3arti:0*»ffS*So -co 
fc 1= , WSftl FflieitBl 3 4 ±C0 7*^- U -f -V 3 5 a (± 

35a inmmmmmm%3 A.±m^cM?-m^x n 

ffcZLtzm&ZTfiLX^Zo 

[0 0 5 7] ZixlZX Eft3 2 d fc±H K&fc «rflt 
MfiU^M-r-S>7t*COkfT (7*7/) 3 5^7*-^ 

3 3afli:ffM?n^o fcC^-C\ _t|EL^*40*IHJ 
$6ltflI3 3 0BfSS*^a^4SjH3 3 u«)Wi, CM 
P St- i *5ff®coif ibo § 4- fc'K <t o T^J- t\±%ht£ 
v^ 0 ^3 3 uOT»mtS3i f (ff>o< fc, ikniotaNm 

[0 0 5 8] IP*,, 02 0(a) IC^i" J; n iC, ^4<75if 
nKWK3 3±Ji»<b»aiL^jH3 3 uO±uaEv*WI 
fid K^rf R 3 4 ^ffMtS fc . 0 2 0 (b) (C^f «t o 
^rH3 3 u* f HlS«^W^H3 4i;J;oT^i: 
a^^1--lc^-co-§T^ltai1-'5>-fc/4 i '*^o LT, * 
CO i ^ ftttffi-C, 0 2 0 (c) H^V «t "9 ±XlLtzV 
;i--un3 5aeMt4t, /Jl-l/'ft3 5aA s 
^?M3 3 \\<r>±.X*W&)ix*tZ± LTX U y 
ZiUrixtffriO^ -fcox 'J y hA^ffii-* fc. 9>77. 
f>13 5 b^ffMi-^^^ffiffl-r^JRlE^x^cOTK^ 
7> J 0 2O(d) tCTF-T.totC, -ecox'j y h^iiLT^-co 
TCOH4«0§H^I^3 3tcAcrL too ^4coSH 
f&iSU8l3.3 L^tK«I±, *-v/<v^Q«r«7cL 

[0059] fc-e, »4<o«iBneaiR3 3 3*»<b»ajL 

^^P3 3 u ^5l^(c?I^/ l ;<6(-(±Wtf*SPe1l6f.f8S3 

4 (H 3 0 0 n m&±OBHPj&»:l&3S-C£>4 - fc 
^*^*^e,^«b^U4'o7t 0 tZ^X\ ^M3 3u 
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